Since the Asian financial crisis in 1997, Korean international trade has gone up substantially in both volume and trade balances. The improvement is largely due to an expansion of international markets through various bilateral trade agreements and the structural changes in Korean exchange rates. This paper investigates the exchange rate -trade balance dynamics, popularly known as the J-curve phenomenon. Employing the Bounds-Testing approach to cointegration and error-correction modeling on Korean bilateral trade for the pre-and postAsian crisis periods, the study finds that support for the strict version of the Jcurves has been fading after the crisis. The weaker version of J-curve is generally supported in both pre-and post-crisis sample periods. There exists a long-run relationship among the Korean exchange rates, domestic income, foreign income, and Korean trading balances.
I. Introduction
South Korean international trading has been expanding quite rapidly since the Asian financial crisis during 1997-98. According to the Korea International Trade Association, Korean international trade has nearly tripled in total volume since 1998, mainly due to her rapid expansion into new markets opened up by WTO and various bilateral agreements. The total number of Korean bilateral agreements is currently reaching 329 compared with 50 in 1998. Korean trade balances have also improved dramatically from a $5 billion average deficit during 1988-97 to a $20 billion average surplus in 2012 (Figure 1a, 1b and 1c) . The turn-around can be largely explained by an improvement of global economic environment but also by a significant structural change in the Korean real exchange rates since the crisis.
Until the crash in 1997, the Korean currency, won, was getting stronger against the US dollar. Tantamount to a structural change, this trend, reversed after the crisis (Fig. 2) and the Korean trade balance improved substantially. However, the structural change in Korean exchange rates and its impact on her bilateral trade balances has not been clear.
In this context, this paper investigates the dynamic nature of Korean bilateral trading by investigating the J-curve under the changing environment of Korean currency exchange rates.
According to the Marshall-Lerner condition, as long as the import and export demand elasticities add up to more than one, real depreciation of a currency improves the trade balance of a country. However, there have been circumstances under which this condition was met yet the trade balance continued to deteriorate (Bahmani-Oskooee, Wilson (2001) examined Korean data over 1970Q1-1996Q4 and found some evidence of a J-Curve. Hsing (2005) , however, could not come up with any such evidence over 1980: M1-2001 M1- :M12 time-period. Kim (2009 looked at Korea's bilateral trade with US and Japan over 1980Q1-2006Q2. Using the Johansen's cointegration and error-correction modeling on an augmented version of Rose and Yellen (1989) model, he finds some evidence of a bilateral J-curve between Korea and Japan.
2 This paper adds to this literature by examining Korea's bilateral trade with her 29 trading partners, perhaps the largest sample thus far. Together these countries accounted for more than two-third of Korea's trade in the fourth quarter of 2011 (Table 1) .
Our sample includes quarterly data collected from the Korea International Trade Association (KITA) and the International Monetary Fund database for the period of 1988-2011, a time period that also included the Asian Currency Crisis in 1997. During the last two quarters of 1997, the Korean won, for example, fell by almost 50%, in real terms. Following such a rapid and steep fall in currency value, one would only expect to see a huge improvement in the trade balance. Indeed, Korea's trade balance moved from a deficit of $0.5 billion in 1997 to a staggering surplus of $39 billion in 1998. This was a huge improvement also in real terms, which was followed by a steady surplus in trade balances in Korea along with a gradual trend of currency depreciation for the next 15 years. Considering the magnitude of shock from the crisis to the Korean trading patterns and its implication for the J-curve phenomenon, this paper also looks into Korean bilateral trade dynamics both pre-crisis (currency appreciating regime) as well as post- The rest of the paper is organized as follows. The trade balance model is presented in section II, followed by a discussion of the methodology and empirical results in Section III. Section IV offers conclusions. Data, definitions, and sources are listed in the appendix. Figure 1go about here
II. The Trade Balance Model
We estimate the reduced form trade balance model from Rose and Yellen (1989) :
where TB jt is Korean trade balance with trading partner j, Y k,t is the index of Korean real GDP, Y jt is the index of country j's GDP (proxied by industrial production index when GDP data are unavailable), and REX jt is the bilateral real exchange rate between the won and j's currency defined such that a decrease reflects a real depreciation of the won against trading partner j's currency. The trade balance is defined as the ratio of Korea's imports from trading partner j over her exports to the same trading partner such that a decrease implies a deterioration of trade balance. Note this ratio is unit free, and is the nominal as well as real trade balance. Moreover, it lets us use the regressions in log form so the coefficient estimates are also elasticities of the corresponding variables. While we have no a priori expectations about the signs of b and c, for real depreciation of the won to have a favorable long run impact on the trade balance, we need the estimate of d to be positive and significant.
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III. Methodology and Empirical Results
Specification (1) outlines the long-run relation (cointegration) among the variables of interest. Testing the J-Curve phenomenon requires estimation of the shortrun dynamics (the error-correction model) of the model. We employ the Autoregressive Distributed Lag (ARDL) approach to cointegration, also known as the Bounds-Testing
Approach to cointegration and error-correction modeling, proposed by Pesaran, et al. (2001) , and extensively used in recent works in similar context.
4
The error-correction version of the ARDL model pertaining to variables in (1) 
The procedure then comprises of (1) selection of optimal lag structure for (2), based on a criterion such as the Akaike Information Criterion (AIC), followed by an (2) an F-test (variable addition test) where the null hypothesis of "non-existence of cointegration" (i.e., H 0 : δ 1 =δ 2 =δ 3 =δ 4 ) is tested against its alternative. Since the F-test results depend on the number of lags imposed on each first differenced variable, we only report the value of the F-statistic for lag-structure chosen by AIC in step 1. 3 Normally, imports increase as a country's income rises. However, if this rise in income is due to increased production of import-substitutes, then the country would import less, and experience an improvement in her trade balance. 4 The earlier ones include Engle-Granger cointegration Method (1987) , and Johansen-cointegration technique (1990) . Unlike its predecessors, the ARDL-approach does not require unit-root testing. BahmaniOskoee and Brooks (1999) has a good account of the details on using the ARDL approach in the present context. inconclusive. Given the 90% critical value of 3.57, there is evidence of cointegration in almost all cases (i.e., the variables are all cointegrated). Since our focus is mainly on the dynamics of devaluation, we collect the coefficients of the real exchange rate and (2) look for evidence of the J-Curve. We also retain the coefficient of the error correction terms, as its sign and significance help determine presence of cointegration amongst the variables of the trade balance model.
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Tables 3a, 3b, 3c go about here.
The J-Curve hypothesis, strictly speaking, calls for a J-shaped post-depreciation path of the trade balance. More precisely, following a real depreciation of the won, there should be an initial deterioration followed by an improvement in the Korean trade balance, both in the short-run.
6 While the J-pattern was observed in some cases, patterns like M and W were seen as well. See Table 5 for example. The strict version of J-Curve is supported in cases of Korea's trade with Japan for the whole sample; Austria, Belgium, France, Hong Kong, Japan, Mexico, Netherland, Philippines, Portugal, Singapore during the pre-crisis era; Germany and Hong Kong during the post-crisis era. As mentioned already, some other short-run patterns were seen as well, so the strict version of the Jcurve may not necessarily hold good (Bahmani-Oskooee and Ratha, 2004a and 2004c Korea has a bilateral J-Curve with Belgium, Brazil, China, Germany, Greece, India, Italy, Portugal, Singapore, Spain, and Switzerland during the whole sample period;
with Australia, Belgium, Germany, Hong Kong, Indonesia, Italy, Malaysia, Mexico, New
Zealand, Norway, Switzerland, and the UK during the pre-crisis era; Belgium, Brazil, China, Denmark, India, Indonesia, Italy, New Zealand, Norway, Portugal, Singapore, Spain, and the US during the post-crisis era 7 . Table 5 goes about here Interestingly, the long-run coefficient of the real bilateral exchange rate carries the expected sign (i.e., positive) in most cases, regardless of the time period -depreciation of the Korean won has a favorable impact on Korean trade balance in the long run. Actually most of the positive coefficients are recorded for the sample spanning over the entire time period, followed by the post-crisis era. 8 This indicates currency devaluation works better in the long-run, and the effect varies positively with the extent of depreciation. We note that REX carries a positive and significant long-run coefficient in cases of Belgium, Indonesia, Italy, Mexico, New Zealand, Singapore, and the UK for the whole sample;
Belgium, Germany, Indonesia, and Italy during the pre-crisis era; New Zealand, Norway, and Philippines during the post-crisis era. However, the coefficient is negative and significant in cases of Malaysia (whole-sample); Philippines, Portugal, and Spain (precrisis); and Greece (post-crisis), thus depreciation of the won relative to the currencies of these countries is likely to hurt Korean trade balance.
The long-run results also indicate that economic growth in Korea is often associated with deteriorations in her bilateral trade balance, especially with Denmark, France, Germany, Ireland, Italy, Malaysia, Netherlands, Sweden, and Thailand during 1988-2011 (whole sample); with Belgium, China, Indonesia, Italy, Spain, Switzerland, and the UK during the pre-crisis era; with Denmark, Germany, Greece, Hong Kong, Ireland, Malaysia, Philippines, Portugal, Singapore, Spain, Switzerland, the UK and the US during the post-crisis era. These income effects are reversed when it comes to Japan and New Zealand for the whole sample; Japan, Malaysia, Philippines, Portugal, and the US pre-crisis; and New Zealand and Norway post-crisis. Interestingly, economic growth in trading partners appears to help Korean bilateral trade balances in most cases, with the exception of Japan -a major supplier to Korea's exports sector. As the saying goes, Korea replaces Japan's exports!
IV. Concluding Remarks
Using the bounds-testing approach to cointegration and error-correction modeling, we find there is a long run relation among the won's exchange rates, incomes (both domestic and foreign) and trade balance. A real depreciation of the won helps improve the Korean trade balance in the long run (Table 5) . However, the effects vary from country to country, and interestingly enough, real exchange rate either took the wrong sign or was insignificant for Japan and China, Korea's major trading partners. In fact, post-crisis, it had the expected positive sign and significance only in three cases (New Zealand, Norway, and Philippines) compared to four (Belgium, Germany, Indonesia, and Italy), prior to the crisis. Thus, the Asian currency crisis likely has altered the long-run trade-dynamics of Korea. However, how long is the long-run? When we estimate our trade balance model for the whole sample, the real exchange rate takes on the expected positive sign in most cases and becomes significant for seven countries, viz.
Belgium, Indonesia, Italy, Mexico, New Zealand, Singapore, and the UK. Thus, effectiveness of expenditure-switching policies (such as currency devaluation) depends on the planning horizon as well as the specific trading partner concerned, the latter finding a direct upshot of using bilateral (instead of aggregate) trade data, above and beyond reducing some aggregation bias.
As far as the short-run dynamics go, we could not decipher any specific pattern, let alone the strict, text-book version of the J-Curve. In fact, the sign patterns indicated the presence of several other patterns as well, including a W-, M-, and N-curves (Table   5 ). While short-run dynamics do not support the textbook version of the J-Curve, redefining the J-Curve hypothesis as short-run deterioration and long-run improvement of the trade balance yields better support. This is consistent with previous work.
Other than real exchange rate, domestic and foreign incomes, we recognize that trade restrictions such as tariffs and quotas, exchange rate regimes, currency crises, and various other institutional and infrastructural factors can all impact a country's trade balance. While it is difficult to account for all these factors, consistent with economic theory, real exchange rate -the key policy variable -takes on the expected positive sign in most cases after the Asian crisis: Currency depreciation has a favorable impact on trade balance.
Appendix
Data, Definition and Sources
Sources
Quarterly data are used to carry out the empirical work. The sample comprises of Note: The sample accounts for 68.6% of Korea's total trade in 2011Q4. 
